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(54) Projection type display device 

(57) To provide a mechanism which makes it possi- 
ble to mount a light valve in a proper stale to a light in- 
cident surface of a prisnr» composite, a liquid crystal pan- 
el unit 50R is attached to a light incident surface 22R of 
a prism composite 22. This unit SDR comprises a panel 
frame plate 51 holding a liquid crystal panel 40R, and a 
fixation frame plate 54 glued and fixed to the light inci- 
dent surface 22R. The panel frame plate 51 is fastened 
to the fixation frame plate 54 by means of screws 
through the intermediation of an intermediate frame 
plate 55. By using wedges 57, the position of the panel 
frame plate 51 with respect to the light incident surface 
22R is adjusted, whereby the liquid crystal panel 40R 
held there can be reliably positioned and fixed, so that 
the deviation amount in pixel matching is restrained and 
the focus adjustment can be ettecled correctly, thereby 
making it possible to easily achieve a high level of ac- 
curacy. In addition, it is possible to replace a liquid crys- 
tal panel which has become defective, and an increase 
in the size of the prism composite is avoided. 



Fig. 5 
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Description 

The present invention relates to a projection type 
display device of the type which separates a v\,tiite beam 
from a light source into beams of three colours of red, 
blue and green, modulates each colour beam through a 
light valve such as a liquid crystal panel in accordance 
with image information, synthesises the modulated col- 
our beams by light synthesising means, and projects the 
synthesised beam onto a projection surface through 
projecting means in an enlarged state. 

More specifically, the present invention relates to a 
mechanism for mounting a liquid crystal panel to a prism 
composite constituting the light synthesising means of 
a projection type display device of this type. 

In a projection type display device constructed as 
described above, a liquid crystal panel serving as a light 
valve is mounted to the light incident surface for each 
light beam of the prism composite constituting the light 
synthesising means. An example of a mechanism for 
mounting a liquid crystal panel to a prism composite is 
disclosed in Japanese Unexamined Patent Publication 
No. 6-1183B8. In this type of mounting mechanism, the 
liquid crystal panel serving as the light valve is directly 
glued to the light incident surface of the prism composite 
by means of an adhesive and fixed thereto. 

When the light valve is directly glued and fixed to 
the light incident surface, it is possible, in particular, to 
omit the mechanism for mutual pixel matching (align- 
ment) of a plurality of light valves for modulating the light 
beam separated into three colours of red. green and 
blue, and the mechanism for adjusting (focus adjust- 
ment) such that each image formation plane constituting 
the subject is positioned within the permissible depth of 
focus of the projection lens. Thus, it is possible to realise 
a reduction in the size and weight of the optical system 
of the projection type display device and a reduction in 
the number of parts. . 

[Problems to be Solved by the Invention] 

However, when the light valve is directly glued and 
f i^ed to the light incident surface of the prism composite, 
the following problems are involved. 
First, when external light enters the interior ot the device, 
there is a fear of the external light entering upon the light 
valve. When the light valve receives such light, there is 
a fear of each element of the light valve malfunctioning. 

Second, treating the light valve in a condition in 
which it is directly touched is not desirable since that will 
lead to problems such as breakage thereof. For exam- 
ple, when the light valve is glued to the prism composite, 
chucking the light valve directly with a jig will lead to a 
fear of the edge, corner, etc. of the light valve being dam- 
aged. When a light valve which is vulnerable to static 
electricity, such as a liquid crystal panel, is used, it is not 
desirable for the operator to hold the light valve directly 
by hand and glue it to the prism composite. 
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Third, the light valve glued to the prism composite 
can generate a defect or the like in a part of its pixels as 
a result of changes with time. When a defect has been 
generated In the light valve, it is necessary to replace it 

5 with a new one. However, since the light valve is glued 
and fixed to the prism composite, it is difficult to replace 
only the light valve having a defect. That is. it is not easy 
to detach the liquid crystal panel glued and fixed to the 
light incident surface of the prism composite without 

10 damaging the light incident surface. For this reason, it 
is necessary in some cases to also replace the prism 
composite, which is not economical. 

It is an object of the present Invention to realise a 
projection type display device equipped with a light 

75 valve mounting mechanism capable of solving the 
above problems. 

[Means for Solving the Problems] 

20 To achieve the above object, the present invention 
provides a projection type display device of the type 
which separates a beam from a light source into beams 
of a plurality of colours, modulates each colour beam 
through a light vah/e in accordance with image informa- 
2S tion, synthesises the modulated colour beams by light 
synthesising means, and projects the synthesised beam 
onto a projection surface through projecting means In 
an enlarged state, wherein the periphery of the light 
valve is protected against intrusion of external light. 
30 damage, etc. and wherein it is not necessary for the light 
valve to be directly glued and fixed to the light synthe- 
sising means. 

The present invention provides a projection type 
display device of the type which separates a beam from 
35 a light source into beams of a plurality of colours, mod- 
ulates each colour beam through a light valve in accord- 
ance with Image information, synthesises the modulat- 
ed colour beams by light synthesising means, and 
projects the synthesised beam onto a projection surface 
40 through projecting means in an enlarged state, 

said projection type display device being charac- 
terised by comprising: a fixation frame plate fixed to a 
light incident surface of said light synthesising means; 
a light valve frame plate for holding said light valve; fix- 
^5 ing means for detachably fixing this light valve frame 
plate to said fixation frame plate; and positioning means 
for positioning said light valve. 

Further, in the present invention, in addition to the 
above construction, at least one of the light valve frame 
so plate and the fixation frame plate comprises a peripheral 
wall covering the periphery of the light valve. 

The positioning means may comprise an adjusting 
member for adjusting the position of the light valve. In 
this case, it is desirable for the light valve frame plate to 
55 be provided with an adjusting member guiding means. 

In order that the adjusting member may be easily 
handled with a jig or the like, it Is desirable for the ad- 
justing member to be equipped with at least one en- 
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gagemenl seclion utilised when chucking the adjusting 
member. 

Further, it is desirable for the positioning means to 
be provided in the vicinity of the centre of opposite side 
portions of the light valve frame plate, whereby it is pos- 
sible to avoid concentration of stress due to thermal de- 
formation of the member constituting the object of posi- 
tioning. 

In order that the fixation frame plate and the light 
valve frame plate may be easily handled with a jig or the 
like, it is desirable for the fixation frame plate and the 
light valve frame plate to be equipped with an engage- 
ment section for chucking the plates. 

Next, in the present invention, there is adopted, in 
addition to the fixation frame plate and the light valve 
frame plate, an intermediate frame plate arranged be- 
tween the fixation frame plate and the light valve frame 
plate. In this case, this intermediate frame plate is fixed 
to the fixation Irame plate by the fixing means, and fixed 
in the condition in which it is positioned on the light valve 
frame plate by the positioning means. 

In this case, there is adopted a temporal fixing 
means for temporarily fixing the intermediate frame 
plate and the light valve frame plate. It is desirable that 
the intermediate plate temporarily fixed by the temporal 
fixing means and the light valve frame plate be posi- 
tioned by the positioning means. This makes it possible 
to perform thG temporal fixing operation in the tempo- 
rarily fixed state, whereby the positioning operation can 
be easily performed. 

The temporal fixing means may comprise an en- 
gagement protrusion formed on one of the intermediate 
frame plate and the light valve frame plate and an en- 
gagement hole formed in the other plate. In this case, 
they can be temporarily fixed by an adhesive. 

Even In the case in which an intermediate plate Is 
provided, the positioning means may comprise adjust- 
ing parts for adjusting the position of the light valve. Fur- 
ther, the light valve frame plate may be provided with an 
adjusting member guiding means. Further, the adjusting 
parts may be equipped with at least one engagement 
section utilised when chucking the adjusting member. 
Further, the positidining means may be provided in the 
vicinity of the centre of opposite side portions of the light 
valve frame plate. 

In the present invention, the light valve may be 
placed between the light valve frame plate and the fix- 
ation frame plate. 

In the projection type display device of the present 
Invention, constructed as described above, the light 
valve is held by the light valve frame plate. Further, the 
fixation frame plate is fixed to the light incident surface 
of the light synthesising means, and the light valve frame 
plate holding the light valve is detachably fixed to this 
fixation frame plate directly or through the intermedia- 
tion of the intermediate frame plate. 

Thus, when a defect is generated in the light valve 
as a result of change with time, the light valve frame 



plate holding the light valve is detached from the fixation 
frame plate fixed to the light synlhesising means and a 
light valve frame plate holding a new light valve Is 
mounted to the fixation frame plate. In this way. the light 
5 valve is not directly fixed to the light synthesising means, 
so that the light valve replacing operation can be easily 
• conducted. Further, when performing the replacing op- 
eration, the surface of the light synthesising means Is 
not damaged. 

10 Further, in the projection type display device of the 
present invention, the periphery of the light valve is pro- 
tected by the light valve frame plate, so that, at the time, 
for example, of mounting it to the light synthesising 
means, etc.. the operation is not conducted with the light 

IS valve being directly touched. Thus, it is possible to pre- 
vent the light valve Irom being damaged. Further, in the 
condition in which the light valve is incorporated in the 
projection type display device for use, there is no fear 
of external light intruding to cause malfunction since its 

20 periphery is covered with the light valve frame plate. 

A liquid crystal device may be used as the above- 
mentioned light valve. Further, the present invention is 
particularly effective in the case of a liquid crystal device 
which is vulnerable to static electricity and which is liable 

25 lo cause malfunction when external light intrudes. 

Further, the light valve can be classified into two 
types: the light transmission type and the light reflection 
type. When a light reflection type light valve is used, the 
light synthesising means generally also serves as light 

30 separation means for separating a beam from the light 
source Into beams of a plurality of colours. 

There are two types of projection type display de- 
vices: a front surface projection type display device in 
which projection is effected from the side on which the 

35 projection surface is observed, and a back surface pro- 
jection type display device In which projection is effected 
from the side opposite to the side on which the projection 
surface is observed. The present invention is applicable 
to both types. 

-to When a dichroic prism is used as the light synthe- 
sising means, the light valve is positioned and fixed to 
the surface of the dichroic prism by using a fixation 
frame plate, a light valve frame plate, a fixing means and 
a positioning means. This fixing structure may be ap- 

■^5 plied to a structure such as a camera in which a solid- 
state image sensing device such as CCD is positioned 
and fixed to a colour separation prism. 

[Description of the Embodiments] 

50 

A projection type display device to which the 

present invention is applied will now be described, by 
way of example only, with reference to the accompany- 
* ing diagrammatic figures, in which; 

55 ^ 

[Brief Description of the Drawings] 

Fig. 1 is an outward perspective view of a projection 
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type display device to which the present invention is ap> 
plied 

Fig. 2 is a diagrann showing the arrangement ot the 
connponenls in the interior of the device of Fig. 1. of 
which Fig. 2(A) is a diagram showing the planar arrange- 
nnent thereof, and Fig. 2(B) is a diagram showing the 
three-dimensional arrangement thereof. 

Fig. 3(A) is a diagram exclusively showing the opti- 
cal unit and the projection lens unit, and Fig. 3(B) is a 
schematic diagram showing the construction of the op- 
tical system. 

Fig. 4 is a partial perspective view exclusively show- 
ing the head plate and the prism unit and the liquid crys- 
tal panel unit supported thereby. 

Fig. 5 is an exploded perspective view showing the 
construction of the liquid crystal panel unit of Fig. 4. 

Fig. 6 IS an exploded perspective view showing a 
first modification of the liquid crystal panel unit of Fig. 5. 

Fig. 7 is an exploded perspective view showing a 
second modification of the liquid crystal panel unit of Fig. 
5. 

Fig. 8 is an exploded perspective view showing an- 
other embodiment of the liquid crystal panel unit. 

Fig. 9 is a perspective view showing a modification 
of the first fixation frame plate of Fig. 8. 

(Overall Construction of the Device) 

Fig. 1 shows the outward appearance of a projec- 
tion type display device 1 to which the present invention 
is applied. The projection type display device 1 of this 
example has a case 2 which is in the form of a rectan- 
gular parallelopiped. This case 2 is basically composed 
of an upper case 3, a lower case 4 and a front case 5 
defining the front face of the device. The forward end 
portion of a projection lens unit 6 protrudes from the cen- 
tre of the front case 5. 

Fig. 2 shows the arrangement of the components 
inside the case 2 of the projection type display device 
1. As shown in this drawing, a power source unit 7 is 
arranged at the rear end of the interior of the case 2. At 
positions nearer to the front side of the device, there are 
arranged a light source lamp unit 6 and an optical unit 
9. At the centre of the front side of the optical unit 9, 
there is situated the base end of a projection lens unit 
6. On one side of the optical unit 9. an interface board 
11 on which an input/output interlace circuit is nnounted 
is arranged to extend in the longitudinal direction of the 
device. A video board 12 on which a video signal 
processing circuit is mounted is arranged parallel to it. 
Further, a control board 13 for device drive control is 
arranged above the light source lamp unit 8 and the op- 
tical unit 9. In the right and left corners of the front side 
of the device, there are arranged speakers 1 4R and 1 4L. 

At the centre of the upper side of the optical unit 9. 
an intake fan 15A for cooling is arranged, and: at the 
'centre of the bottom side of the optical unit 9. a circula- 
tion fan 158 tor forming a circulation flow for cooling is 



arranged. Further, on the device side which corre- 
sponds to the back side of the light source lamp unit 8, 
there is arranged an air discharge fan 16. Further, at the 
position of the power source unit 7 facing the ends of 

s the boards 11 and 12, there is arranged an auxiliary 
cooling fan 17 for sucking the cooling air flow from the 
intake fan 15A into the power source unit 7. 

Further, directly above the power source unit 7, a 
floppy disk driving unit 18 is arranged at a position on 

10 the left side of the device. 

(Optical Unit and Optical System) 

Fig. 3(A) shows the portion of the device corre- 

15 sponding to the optical unit 9, a prism unit 20 and the 
project bn lens unit 6. As shown in the drawing, the op- 
tical unit 9 has optical elements other than a prism unit 
20 which constitutes its colour synthesising means 
placed between upper and lower light guides 901 and 

20 902. The upper and lower light guides 901 and 902 are 
respectively fixed to the upper case 3 and the lower case 
4 by fixing screws. Further, these upper and lower light 
guides 901 and 902 are fixed to the side of the prism 
unit 20 similarly by fixing screws. 

2S The prism unit 20 is fixed to the back side of a thick 

head plate 30, which is a die-cast plate, by fixing screws. 
To the front side of this head plate 30, the base side of 
the projection lens unit 6, which serveis as the projection 
means, is similarly fixed by fixing screws. Thus, in this 

30 example, the prism unit 20 and the projection lens unit 

6 are integrally fixed together with the head plate 30 
therebetween. In this way. these two components are 
integrated together, with the head plate 30, which is 
highly rigid, placed therebetween. Thus, even if an im- 

35 pact or the like is applied to the side of the projection 
lens unit 6. no positional deviation is generated in these 
two components. Fig. 3(B) schematically shows the 
construction of the optical system incorporated in the 
projection type display device 1 . The optical system of 
40 this example comprises: a light source lamp 805; an il- 
lumination optical system 923 consisting of integrator 
lenses 921 and 922 which are uniform illumination op- 
tical elements; a colour separation optical system 924 
for separating a white beam W output from this tllumi- 
•f5 nation optical system 923 into colour beams R. G and 
B of red, green and blue; three liquid crystal panels 40R, 
40G and 40B serving as light valves for modulating the 
colour beams; a prism composite 22 serving as a colour 
synthesising optical system for synthesising the modu- 
lo lated colour beams; and a projection lens unit 6 for pro- 
jecting the synthesised beam onto a projection surface 

7 in an enlarged state. Further, there is provided a light 
guide system 927 for guiding the blue colour beam B of 
the colour beams separated by the colour separation 

55 optical system 924 to the corresponding liquid crystal 
panel 40B. 

The light source lamp 805 may consist of a halogen 
lamp, a metal halide lamp, a xenon lamp or the like. The 
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uniform illumination optical system 923 is equipped with 
a reflection mirror 931 , which serves to bend the optical 
axis la of the beam output from the illumination optical 
system by 90" so that it is output forwards in the device. 
The integrator lenses 921 and 922 are arranged so as 
to be orthogonal to each other with this mirror 931 
placed therebetween. 

The colour separation optical system 924 Is com- 
posed of a blue/green reflection dichroic mirror 941, a 
green reflection dichroic mirror 942 and a reflection mir- 
ror 943. The blue beam B and the green beam G con- 
tained in the white beam W are reflected at right angles- 
by the blue/green reflection dichroic mirror 941 and di- 
rected toward the green reflection dichroic mirror 942. 
The red beam R is transmitted through this mirror 941 
and reflected at right angles by the reflection mirror 943 
to be output to the prism composite 22 from an output 
section 944 for the red beam. Of the blue and green 
beams B and G reflected by the mirror 941, only the 
green beam G is reflected at right angles by the green 
reflection dichroic mirror 942 and output to the prism 
composite 22 from an output section 945 for the green 
beam. The blue beam B, which Is transmitted through 
this mirror 942, Is output to the light guide system from 
an output section 946 for the blue beam. In this example, 
the distances from the output section for the white beam 
of the uniform illumination optical elements to the output 
sections 944, 945 and 946 for the colour beams in the 
colour separation system 924 are all set to be the same. 

On the output sides of the output sections 944 and 
945 for the colour beams of the colour separation sys- 
tem 924, condenser lenses 951 and 952 are arranged, 
respectively. Thus, the colour beams output from the 
output sections are Incident upon these condenser lens- 
es 951 and 952 to be turned into parallel beams. 

If the colour beams R and G thus turned into parallel 
beams respectively incident upon the liquid crystal pan- 
els 40R and 40G are modulated, then Image information 
corresponding to each colour beam is added thereto. 
That is, these liquid crystal panels 40R and 40G under- 
go switching control in response to image signals cor- 
responding to image Information by a driving means (not 
shown);, whereby the colour beams passing there- 
through are modulated. A well-known driving means 
may be used as this driving means. The blue beam B is 
guided to the corresponding liquid crystal panel 408 
through the light guide system 927 to be similarly mod- 
ulated there in accordance with image Information. The 
liquid crystal panels 40R, 40G and 40B used in this ex- 
ample may consist, for example, of poly-silicon-TFT 
used as switching elements. 

The light guide system 927 is composed of an Input 
side lens 954, an input side reflection mirror 971 , an out- 
put side reflection mirror 972. an intermediate lens 973 
arranged between two mirrors 971 and 972. and the 
condenser lens 953 which is arranged in front of the liq- 
uid crystal panel 408. As for the optical path lengths of 
the colour beams, i.e.. the distances from the light 



source lamp 805 to the respective liquid crystal panels. 
. that of the blue beam B is the longest. Thus, the light 
quantity loss of this beam is the greatest. However due 
to the provision of the light guide system 927. the light • 

5 quantity loss can be restrained. Thus, it is possible to 
make the optical path lengths of the colour beams sub- 
stantially equivalent to each other. 

Next, the colour beams modulated by passing 
through the liquid crystal panels 40R, 40G and 408 are 

10 incident upon the prism composite 22. where they are 
synthesised. In this example, the prism composite 22 
consisting of a dichroic prism is used to form the colour 
synthesising optical system. Colour images synthesised 
here are projected in an enlarged state onto a projection 

15 surface 10, which is at a predeterrriined position, 
through the projection lens unit 6. 

(Construction of Prism Unit and Head Plate) 

20 Fig. 4 exclusively shows the head plale 30 and the 

prism unit 20 attached to this head plate 30. As shown 
in the drawing, the head plate 30 is basically composed 
of a vertical wall 31 extending vertically in the width di- 
rection of the device and a bottom wall 32 extending hor- 
25 izonlally from the lower end of this vertical wall 31 . The 
vertical wall 31 has a rectangular opening 31b through 
which the output beam from the prism unit 20 is to be 
transmitted. Further, a number of reinforcing ribs are 
formed on this vertical wall 31 to enhance its rigidity The 
30 prism unit 20 and the projection lens unit 6 are aligned 
and secured in position with this vertical wall 31 placed 
therebetween (See Fig. 3(A)). Thus, these components 
are firmly integrated, so that there Is very little fear of a 
mutual positional deviation being generated even if an 
35 impact or the like is applied to them. 

The prism unit 20 is arranged on the upper surface 
of the bottom wall 32 of the head plate 30. The prism 
unit 20 is equipped with a prism composite 22 in the form 
of a rectangular parailelopiped formed by joining togeth- 
40 er the slant faces of four prisms 21 , each having a sec- 
tional configuration In the form of a right-angled Isosce- 
les triangle (See Fig. 5), and a prism support plate 33. 
The bottom portion of the prism composite 22 is fixed to 
the surlace of the prism support plate 33 by adhesion 
45 or the like, and the prism support plate 33 is mounted 
on and fixed to the bottom wall 32 of the head plate. 
Liquid crystal panel units 50R. 50G and50B of the same 
construction are mounted to those three side surfaces 
of the side surfaces of the prism composite 22 which 
50 function as light incident surfaces. Liquid crystal panels 
40R, 40G and 40B are held by the liquid crystal panel 
units 50R. 50G and SOB, respectively. 



55 



(Liquid Crystal Panel Unit) 

Of the liquid crystal panel units 50R, 50G and 50B; 
Fig. 5 shows. In an exploded view the components of 
the liquid crystal panel unit 50R which holds the liquid 
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crystal panel 40R. With reference to this drawing, the 
mounting structure for mounting the liquid crystal panel 
40R to the prism composite 22 will be described. As 
shown in Fig. 5. the liquid crystal panel unit 50R is 
equipped with a light valve frame plate or panel frame 
plate 51 for holding the liquid crystal panel 40R. and this 
panel frame plate 51 comprises a first frame plate 52 
and a second frame plate 53. The liquid crystal panel 
40R is held between these frame plates 52 and 53. 

The liquid crystal panel unit 50R is further equipped 
with a fixation frame plate 54 which is glued and fixed 
to the light incident surface 22R of the prism composite 
22. The panel frame plate 51 is detachably fixed to a 
side of this fixation frame plate 54 through the interme- 
diation of an intermediate plate 55. 

The structure o1 each section will be described in 
detail. First, the panel frame plate 51 will be described. 
Us first frame plate 52 is equipped with a rectangular 
opening 52a for transmitting light and a peripheral wall 
52b with an uniform thickness. The second frame plate 

53 also has a rectangular opening 53a for transmitting 
light. The size of this second frame plate 53 is such that 
it is fitted in the inner side of the peripheral wall 52b. 
Further, an engagement protrusion 53c is formed at the 
centre of each of the right and loft edges of the second 
frame plate 53. An engagement groove 52c into which 
this engagennenl protrusion 53c is to be fitted is formed 
at the centre of each of the right and left outer side of 
the peripheral wall 52b. Thus, when the first and second 
frame plates 52 and 53 are superimposed one upon the 
other with the liquid crystal panel 40R placed therebe- 
tween, and the engagement protrusions 53c are fitted 
into the engagement grooves 52c. the panel frame body 
51 , which holds the liquid crystal panel 40R between the 
frame plates 52 and 53, is formed. 

The Intermediate frame plate 55 Is a rectangular 
frame having a size which is substantially the same as 
or a size larger than that of the first frame plate 52 and 
equipped with a rectangular opening 55a for transmit- 
ting light. In the four corners of the rectangular opening 
55a of this intermediate frame plate 55, there are formed 
engagement protrusions 55d extending perpendicularly 
from the surface of the frame plate. The first frame plate 
52 of the panel frame plate 51 has at positions corre- 
sponding to the engagement protrusions 55d engage- 
ment holes 52d into which these engagement protru- 
sions can be inserted. Thus, when the panel frame plate 
51 and the inlermediale frame ptale 55 are superim- 
posed one upon the other with the engagement holes 
52d and the engagement protrusions 55b being en- 
gaged with each other, a temporarily fixed condition is 
realised, in which the engagement protrusions 55d are 
inserted into the engagement holes 52d. 

The fixation frame plate 54 is also a rectangular 
frame plate having a rectangular opening 54a for trans- 
mitting light. The back sudace of this fixation frame plate 

54 is fixed to the light irK:ident surface 22R of the prism 
composite 22 by an adhesive. Screw holes 54c are 



formed in the right and left upper corners of this fixation 

frame plate 54. Screw holes 55c corresponding to these 
screw holes 54c are formed in the intermediate frame 
plate 55. 

5 Further, in the lower frame section of the fixation 
frame plate 54, a protruding frame 54b protruding to- 
ward the Intermediate frame plate 55 Is formed. In the 
lower frame section of the Intermediate frame plate 55. 
a protruding frame 55b into which the protruding frame 

10 54b is to be fitted from the back side is formed. The panel 
frame plate 51 is held by being placed on these protrud- 
ing frames 54b and 55b. Further, these protruding 
frames 54b and 55b have right and left screw holes 54e 
and 55e. In this way. screw holes 54c. 54e and 55c, 55e 

IS are formed at mutually corresponding positions of the 
fixation frame plate 54 and the intermediate frame plate 
55, and these frame plates are fastened together by tour 
flat countersunk head screws 56 (of which only one is 
shown in the drawing) threadedly engaged with these 

20 screw holes. That is. the intermediate frame plate 55 is 
screwed to the fixation frame plate 54 glued to the prism 
composite 22. 

Further, the liquid crystal panel unitSOR is equipped 
with four wedges 57 serving as a positioning means. Fig. 

25 5 shows only one of these wedges. Wedge guide sur- 
faces 52e are formed in the right and left sections of the 
peripheral wall of the first frame plate 52 of the panel 
frame plate 51 . After temporarily fixing the panel frame 
plate 51 to the intermediate frame plate 55, the four 

30 wedges 57 are inserted into the right and left sides of 
the first frame plate 52, and the insertion amount of 
these wedges 57 Is adjusted, whereby the positioning 
of the liquid crystal panel 40R is effected. 

The liquid crystal panel unit 50R, constructed as de- 

3S scribed above, is mounted to the light incident surface 
22R of the prism composite 22 by the follov,^ing proce- 
dures: first, the panel frame plate 51 holding the liquid 
crystal panel 40R is prepared. Next, the fixation frame 
plate 54 is positioned on the face 22R of the prism com- 

-io poslte 22 and is glued and fixed thereto. The adhesive 
used may be an ultraviolet setting type adhesive or the 
like. Next, the positioning of the intermediate frame plate 
55 is effected on the surface of the fixation framfe plate 
54 glued and fixed, and'the intermediate frame plate 55 

-^5 is fastened thereto by the four screws 56. After this= the 
panel frame plate 51 holding the liquid crystal panel 40R 
is positioned on the intermediate frame plate 55 and 
temporarily fixed thereto. Thai is, the engagement pro- 
. trusions 55d of the intermediate frame plate 55 are 

so aligned with respect to the engagement holes 52d of the 
panel frame plate 51 and. in this condition, the panel 
frame plate 51 is pushed toward the intermediate frame 
plate 55. When the fixation frame plate 54 and the inter- 
* mediate frame plate 55 are integrated with each other 

55 ^ by the screws 56 before gluing and fixing the fixation 
frame plate 54 to the prism composite 22, it becomes 
easier to achieve a high level of positional accuracy. Af- 
ter this, the positioning of the? liquid crystal panel 40R 
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with respect to the face 22R of the prism composite 22 
Is effected by using the wedges 57 serving as position- 
ing means. That is. the four wedges 57 are inserted into 
the gap between the panel frame plate 51 and the inter- 
mediate frame plate 55. temporarily fixed to each other, 
along the wedge guide surfaces 52e formed on the first 
frame plate 52. Then, by adjusting the insertion amount 
of the wedges 57. the alignment and focus adjustment 
of the liquid crystal panel 40R are etfected. 

When the positioning has been achieved, these 
wedges 57 are glued and fixed to the panel frame plate 
51 and the intermediate frame plate 55, which constitute 
the object of positioning, by using an adhesive. In this 
case also, the adhesive used may be an ultraviolet set- 
ting type adhesive. 

Here, the positioning of the wedges 57 and the glu- 
ing and fixing of the wedges 57 will be described in more 
detail in accordance with the order of process. First, the 
focusing plane of the liquid crystal panel 40G is set in 
the focusing plane of the projection lens 6 by using a 
dedicated adjusting device. In this condition, the en- 
gagement protrusions 55d of the intermediate plate 55 
are, as described above, inserted into the engagement 
holes 52d of the light valve frame plate 51 to thereby 
define a gap, into which an ultraviolet sotting typo adhe- 
sive is injected, and tem.poral fixation is effected by ul- 
traviolet radiation. Next, by the intermediate frame plate 
55 and the wedge guide surfaces 52e formed on the first 
frame plate 52, ultraviolet radiation is effected on the ul- 
traviolet setting type adhesive from the exposed end 
surfaces of the wedges 57 to thereby effect final fixation. 
By using the liquid crystal panel 40G arranged at the 
centre of the liquid crystal panels 40G, 40R and 40B as 
a reference, focusing adjustment and mutual pixel 
• matching adjustment are similarly effected on the liquid 
crystal panels 40R and 408 and temporal fixation and 
final fixation are effected. 

Since the temporal fixation is performed by setting 
the components in an adjusting device, with the prism 
composite 22 and the projection lens 6 being mounted 
on the head plate 30, an optimum adjustment adapted 
to the characteristics of each component is possible- 
Further, the chucking of the light valve frame plate 51 in 
the adjusting device is conducted by using the outer 
configuration of the first frame plate 52a. 

Since the liquid crystal panel units 50G and 508 
holding the liquid crystal panels other than the liquid 
crystal panel 40R, i.e., the liquid crystal panels 40G and 
40B, have the same construction, a description of them 
will be omitted. In this way, the liquid crystal panel units 
50R, 50G and SOB are attached to the three surfaces 
22R, 22B and 22G of the prism composite 22, with the 
result that the state as shown in Fig. 4 is achieved. In 
Fig. 4, the components extending upwards from the liq- 
uid crystal panel units 50R. 50G and 508 are flexible 
cables 41 R, 41 G and 41 B for wiring. 

The liquid crystal panel unit 50R. constructed as de- 
scribed above, provides the following advantages: 



First, the periphery of the liquid crystal panel 40R is 
covered with and protected by the rectangular panel 
frame plate 51 . Thus, there is no need to directly touch 
the liquid crystal panel 40R when mounting it .to the 
5 prism composite 22. As a result, it is possible to prevent 
the liquid crystal panel from being hit by other parts to 
thereby suffer breakage or damage. Further, since the 
periphery of the liquid crystal panel 40R is covered with 
the frame plate 51, it is possible to intercept external 
10 light. Thus, even if external light is allowed to intrude, 
no malfunction occurs in the liquid crystal panel 40. 

Second, the panel frame plate 51 holding the liquid 
crystal panel 40R is detachably fastened by screws to 
the face 22R of the prism composite 22 through the in- 
15 termediation of the intermediate frame plate 55. Thus, 
when, for example, a delect is generated in the liquid 
crystal panel 40R. it can be replaced by a simple oper- 
ation of detaching the screws 56. Further, since the liq- 
uid crystal panel 40R is not directly glued and fixed to 
20 the prism composite 22, there is no fear of the sides of 
the prism composite 22 being damaged. Further, it is 
possible to use expensive parts without wasting them. 

Third, the panel frame member 51 holding the liquid 
crystal panel 40R can be temporarily fixed to the inter- 
ns rncdiate frame plate 55. After achieving the temporarily 
fixed state, the positioning of the liquid crystal panel 40R 
with respect to the face 22R of the prism composite 22 
can be conducted. In this way, a temporarily fixed state 
can be achieved, so that the positioning operation using 
30 the wedges 57 can be easily conducted in another proc- 
ess, whereby an Improvement can be achieved In terms 
of the cycle time of the equipment. 

Here, the wedges 57 may generally be formed of 
glass. However, when the first frame plate 52 is formed 
35 of a resin, its coefficient of thermal expansion is larger 
than that of glass, so that, due to the difference in ther- 
mal expansion, the wedges 57 are liable to be separated 
from the frame plates or the wedges 57 may be dam- 
aged as a result of changes in temperature. To avoid 
40 this, it is desirable for the wedges 57 to be formed of a 
resin such as an acrylic resin. Further, by forming the 
wedges 57 of an acrylic material, molding Is possible, 
so that a substantial reduction in cost can be achieved 
as compared with the case in which glass material is 
■45 used. By using a material which allows transmission of 
ultraviolet rays as the material of the wedges 57, It is 
possible to use an ultraviolet setting type adhesive, 
which involves little rise in temperature and requires a 
short time for curing, as the adhesive for gluing and flx- 
so ing the wedges 57. 

Further, as a result of the formation of the wedge 
guide surfaces 52e on the first frame plate 52, upper 
and lower end surfaces 52f and 52g arc formed, and the 
wedges 57 are guided by these three surfaces. That is. 
55 when this portion Is filled with adhesive and then the 
wedge 57 is inserted, the wedge 57 Is automatically led 
to the interior while being guided by these three surfaces 
due to the surface tension of the adhesive. Thus, an im- 
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provement is achieved in terms of resistance to distur- 
bances experienced during the process, and the nnounl- 
ing of the wedges 57 is facilitated. While in this example 
an adhesive is used for the temporal fixation of the panel 
frame plate 51 to the intermediate frame plate 55, it is s 
also possible to adopt soldering or the like for the pur- 
pose. When the first frame plate 52, etc. are formed o! 
resin, a metal member may be attached to the joint sec- 
tion of engagement holes 52d and engagement protru- 
sions 55d or a metalizalion layer may be formed in the io 
joint section of engagement holes 52d and engagement 
protrusions 55d. 

Next, the first frame plate 52, the intermediate frame 
plate 55 and the fixation frame plate 54 may consist of 
a molded product of a thermosetting resin mixed with 
glass fibre or calcium carbonate. When such a resin ma- 
terial is used, its coefficient of thermal expansion be- 
comes nearer to that of glass as compared with ordinary 
resin materials. Thus, in the condition in which it is at- 
tached lo the prism composile 22, pixel deviation, etc. 20 
attributable to thermal deformation can be avoided. 
Here, while it is possible, as described above, to use an 
ultraviolet setting type adhesive as the adhesive for glu- 
ing and fixing the fixation frame plate 54 to the prism 
composite 22, it is desirable to apply a ground surface 25 
processing m.ateria! to achieve a higher level of adhe- 
siveness. That is, in the prism composite 22. the incident 
surface 22R for the red beam and the incident surface 
22B for the blue beam are opposed to each other, as 
described above. A part of the blue beam may be trans- 30 
mitted through the reflection layer of the prism compos- 
ite 22 to reach the incident surface 22Rforthe red beam 
on the opposite side. When such a transmitted beam is 
allowed to be incident upon the liquid crystal panel 40R, 
malfunction occurs. To avoid this malfunction, a fitter is 3S 
attached to the incident surface 22R for the red beam 
to thereby intercept such transmitted beam. 

It is because the influence of the transmitted beam 
of the blue beam, which has the shortest wavelength 
among three colour beams, is the most significant that 40 
a filter is only attached to the incident surface 22R for 
the red beam. When the influence of such transmitted 
beam of some other colour beam is significant, a filter 
may be provided on a surface other than the surface 
22 R, or a plurality of filters may be provided on a plurality -^5 
of surfaces. 

However, when such a filter exists, the ultraviolet 
radiation applied at the lime of gluing and fixing may be 
intercepted, with the result that some portions of the ul- 
traviolet setting type adhesive for gluing and fixing the so 
fixation frame plates 54 to the incident surfaces 22R. 
22G and 22B of the prism composite 22 are not suffi- 
ciently irradiated with ultraviolet rays. To avoid this prob- 
lem and reliably glue and fix the fixation frame plate 54 
to the incident surface 22R, it is desirable, as described ss 
above, lo apply a ground surface processing material to 
these adhesion surfaces and use an anaerobic type ad- 
hesive. It is naturally possible to perform a similar 
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processing on an incident surface on which no such filter 
exists. 

While in the above description an ultraviolet setting 
type adhesive is used, it is also possible to use other 
types of adhesive. For example, when a hot-melt type 
adhesive is used for the gluing and fixation of the fixation 
frame plate 54 and the wedges 57. there is no need to 
take into account the above problem due to the filter 

(First Modification of the Liquid Crystal Panel Unit 50R) 

When there is no need to temporarily fix the panel 
frame member 51 to the intermediate frame plate 55, 
the temporal fixation mechanism formed between the 
panel frame member 51 and the intermediate frame 
plate 55 can be omitted as shown in Fig. 6. That is, the 
engagement holes 52d formed on the panel frame plate 
51 side and the engagement protrusions 55d formed on 
the intermediate frame plate 55 side can be omitted. In 
this case, the panel frame member 51 is llxed lo the in- 
termediate frame member 55 solely by the wedges 57. 

Also in the case in which a liquid crystal panel unit 
500R constructed as shown in Fig. 6 is used, it is pos- 
sible to obtain the above first and second effects to be 
achieved by the liquid crystal panel 50R. Further, it is 
effective in reducing the size of the prism unit 20. 

(Second l^odification of the Liquid Crystal Panel Unit 

50R) 

Fig. 7 is an exploded view of a liquid crystal panel 
unit 70R according to a second modification of the liquid 
crystal panel unit 50R. The components corresponding 
to those of the liquid crystal panel unit 50R shown in Fig. 
5 are indicated by the same reference numerals, and a 
description thereof will be omitted. As shown in Fig. 7. 
the liquid crystal panel unit 70R is equipped with a panel 
frame plate 71 for holding the liquid crystal panel 40R. 
Like the panel frame plate 51 of the liquid crystal panel 
unit 50R, this panel frame plate 71 is equipped with first 
and second frame plates 72 and 73. and the liquid crys- 
tal panel 40R is placed and held between these frame 
plates. In the drawing, only the first frame plate 72 is 
shown, with the second frame plate 73 and the liquid 
crystal panel unit 40B being already mounted and fixed 
to the first frame plate 72 side. The liquid crystal panel 
unit 70R is further equipped with a fixation frame plate 
74 glued and fixed to the light incident surface 22R of 
the prism composite 22. The panel frame plate 71 is de- 
lachably fixed to this fixation frame plate 74 through the 
determination of an intermediate frame plate 75. 

The panel frame plate 71 is basically the same as 
the above-described panel frame plate 51 of the liquid 
crystal panel unit 50R. The first frame plate 72 thereof 
is equipped with a rectangular opening 72a for transmit- 
ting light and a peripheral wall 72b having a fixed thick- 
ness. The second frame plate 73 also has a rectangular 
opening (not shown) for transmitting light. The size of 
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this second frame plate 73 is such that it can be just 
fitted into the inner side of the peripheral wall 72b. Thus, 
when the second frame ptale 73 is filled into the first 
frame plate 72 with the liquid crystal panel 40R being 
placed between the first and second frame plates 72 and 5 
73, the panel frame plate 71 is formed in which the liquid 
crystal panel 40R is held between the frame plates 72 
and 73. 

Here, the fittirig structure for the first frame plate 72 
and the second frame plate 73 is basically the same as i 
that for the first and second frame plates 52 and 53 con- 
stituting the panel frame plate 51 shown in Fig. 5. How- 
ever, in the case of this example, hooks and engage- 
ment grooves to be engaged with the hooks are formed 
at upper and lower positions with guide grooves 72e - ' 
72g of the tirst frame plate 72 therebetween. These sec- 
tions are omitted in the drawing. 

Next, the intermediate frame plate 75 has substan- 
tially the same size as the first frame plate 72 of the pan- 
el frame plate 71 and is equipped with a rectangular ^ 
opening 75a for transmitting light. This intermediate 
frame plate 75 has in the four corners of the rectangular 
opening 75a engagement protrusions 75d extending 
perpendicularly from the surface of the frame plate. At 
the corresponding positions on the first frame plate 72 
of the panel frame plate 71. there are formed engage- 
ment holes 72d into which these engagement protru- 
sions can be inserted. Thus, when the panel frame plate 
71 and the intermediate frame plate 75 are superim- 
posed one upon the other with the engagement holes 
72d engaged with the engagement protrusions 75d, a 
temporarily fixed state is achieved, in which the engage- 
ment protrusions 75d are inserted into the engagement 
holes 72d. 

The fixation frame plate 74 is also a rectangular 
frame plate having a rectangular opening 74a for trans- 
mitting light. The back side of this fixation frame plate 
74 is fixed to the light incident surface 22R of the prism 
composite 22 by means of an adhesive. Screw holes 
74c are formed in both corners of the upper frame por- 
tion of this fixation frame plate 74 and at the centre with 
respect to the horizontal direction of the lower frame por- 
tion of the fixation frame plate 74. Screw holes 75c cor- 
responding to these three screw holes 74c are formed 
\r\ the intermediate frame plate 75. By inserting flat coun- 
tersunk head screws 76 for fastening into the corre- 
sponding screw holes 74c and 75c, the intermediate 
frame plale 75 is (astened lo the fixation frame plate 74. 
In this example, the intermediate frame plate 75 is fixed 
to the fixation frame plate 74 by three screws 76. The 
number of screws may be four as in the case shown in 
Fig. 5, or it may be larger than that. Generally speaking, 
the smaller the number of screws, the smaller the 
number of screwing processes. Engagement protru- 
sions 74b are formed in the right and left corners of the 
lower frame portion of the fixation frame plate 74, and 
engagement holes 75b corresponding to these two en- 
gagement protrusions 74b are formed in the corre- 



sponding right and left corners of the lower frame portion 
of the intermediate frame plate 75. Thus, when fixing by 
the screws 76, the engagement holes 75b of the inter- 
mediate frame plate 75 are matched with the engage- 
ment protrusions 74b of the fixation frame plate 74. and 
the intermediate frame plate 75 is pushed toward the 
fixation frame plate 74, whereby the intermediate frame 
plate 75 can be temporarily fixed to the fixation frame 
plate 74. This makes it possible to achieve a further im- 
0 provement in terms of the positioning accuracy for these 
frame plates. 

The liquid crystal panel unit70R of this example is 
also equipped with positioning means for positioning the 
panel frame plate 71 with respect to the intermediate 
5 frame plate 75 fixed to the fixation frame plate 74. This 
positioning means is equipped with two wedges 77. 
Guide surfaces 72e - 72g against which the slant faces 
77a of these wedges 77 abut are formed at the centre 
with respect to the vertical dimension of the right and 
?o left side surfaces ol Ihe peripheral wall 72b ol the first 
ftame plale 72 of the panel frame plate 71. When the 
panel frame plate 71 is temporarily fixed lo the interme- 
diate frame plate 75. wedge insertion grooves are 
formed between the wedge guide grooves 72e of the 
2S first frame plate 72 and the frame portion of the interme- 
diate frame plate 75 opposite thereto. Thus, after tem- 
porarily fixing the panel frame plate 71 to the intermedi- 
ate frame plate 75. the two wedges 77 are fitted into the. 
right and left sides of the first frame plate 72. and the 
30 insertion amount of these wedges 77 is adjusted, where- 
by It is possible lo perform positioning of the liquid crystal 
panel 40R. The process for forming the prism unit 20 is 
the same as that in the above-described example, so 
that a description thereof will be omitted. The liquid crys- 
35 tal panel unit 70R. constructed as described above, also 
provides the same effect as the liquid crystal panel unit 
50R shown in Fig. 5. 

Further, unlike the cases shown in Figs. 5 and 6. 
this example adopts frame plates having a flat configu- 
40 ration as the fixation frame plate 74 and the intermediate 
frame plate 75. As described with reference lo Fig. 2(B). 
a fan 1 5B is arranged underneath the prism composite 
22. and cooling air flows from below upwards. To pre- 
vent the generation of disturbance in this air flow, it is 
45 desirable to arrange a flow regulating plate at a position 
above the fan 158. Since the fixation plate 74 and the 
intermediate frame plate 75 are flat plates, il is possible 
lo extend the mounting position for Ihe flow regulating 
plate to a position directly below the liquid crystal panel 
so 70R. Thus, il is possible lo effectively cause the cooling 
air lo flow from below upward. Further, since the config- 
uration of these frame plates is simple, the working of 
the parts is easy, which also provides an advantage of 
an improvement in parts accuracy. 
55 In addition to this, in the liquid crystal panel unit 70, 
two wedges 77 for positioning are used, and they are 
mounted to the central positions with respect to the ver- 
tical dimension of the right and left sides of the first frame • 
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plate 72 and the intermediate frame plate 75 and glued 
and fixed thereto. When the positions at which the wedg- 
es 77 are glued and fixed are not appropriate, there is 
a fear of an excessive concentratbn of stress being gen- 
erated in the components due to thermal deformation of 5 
the first frame plate 72, the intermediate frame plate 75 
or the wedges 77. Further, on account of that, there is 
also a fear of the wedges 77 being separated from the 
first frame plate 72 or the intermediate frame plate 75. 
However, as described above, the wedges 77 are glued w 
and fixed to the central positions of the right and left 
sides, and the first frame plate 72 and the intermediate 
frame plate 75 can freely undergo thermal deformation 
in the vertical direction around these portions. Thus, the 
degree of constraint of thermal deformation of these is 
frame plates is low, so that it is possible to avoid prob- 
lems such as an undesirable concentration of stress and 
separation of the wedges. 

Further, as can be seen from Fig. 7. each of the 
wedges 77 of this example has two blind holes 77c on 20 
the back surface 77b thereof. These blind holes seive 
as engagement sections for chucking when the wedges 
77 are chucked by using a jig. By forming these blind 
holes 77c, the chucking is facilitated. Thus, the handling 
of the wedges is facilitated. 25 

In this example, blind holes 77c for the engagement 
at the time of chucking are formed on the back side of 
the wedges 77. The engagement sections for chucking 
may be formed on other components For example, en- 
gagement sections for chucking such as blind holes may 30 
be formed on the fixation plate 74 or on the outer surface 
of the peripheral wall 72a of the panel frame plate 71. 



(Another Embodiment of the Liquid Crystal Panel Unit) 
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Fig. 8 shows another embodiment of the liquid crys- 
tal panel unit. A liquid crystal panel unit 60R shown in 
this drawing also has a panel frame plate 61 for holding 
the liquid crystal panel 40R, and a fixation frame plate 
64 which is glued and fixed to the surface 22R of the 40 
prism composite 22. However, there is no portion corre- 
sponding to the intermediate frame plate 55. 75 In the 
above-described examples, and the panel frame plate 
61 is directly screwed to the fixation frame plate 64. This 
will be described in more detail. The construction of the 4S 
panel frame plate 61 is the same as the construction of 
the panel frame plate 51 of Fig. 5 described above. It Is 
equipped with a first frame plate 62 and a second frame 
plate 63, with the liquid crystal panel 40R being placed 
therebetween. To keep these first and second frame so 
plates 62 and 63 in the engaged state, engagement 
hooks 63c and engagement claws 62c are formed. Fur- 
ther those first and second frame plates 62 and 63 have 
rectangular openings 62a and 63a for transmitting light. 

The fixation frame plate 64, on the other hand, has ss 
a holder in the periphery of the rectangular frame por- 
tion, i.e. . a peripheral wall 64e of a fixed width. The panel 
frame plate 6l can be fitted into the interior of the pe- 



ripheral wall 64e. Further, screw holes 64f are formed 
in the four corners of the inner periphery of the periph- 
eral wall 64e. Screw holes 62f corresponding to the 
screw holes 64f are formed in the four comers of the first 
frame plate 62 of the panelframe plateSI. By threadedly 
engaging screws 66 with these screw holes, the panel 
frame plate 61 is fastened to the fixation frame plate 64 
by screws. 

On one side surface of the peripheral wall 64e of 
the fixation frame plate 64= upper and lower wedge 
guide surfaces 64g are formed. On the other side sur- 
face, a wedge guide surface 64g is formed at a central 
position with respect to the vertical dimension. 

The liquid crystal panel unit60R. constructed as de- 
scribed above, is formed by fixing the panel frame plate 
61 to the fixation frame plate 54 by means of the screws 
66. After this, the positioning with respect to the surface 
22R of the prism composite 22 is effected. In this con- 
dition, three wedges 67 are inserted into the wedge 
guide surfaces 64g formed, and the positioning is main- 
tained such that the gap is reduced to zero due to the 
surface tension of the ultraviolet setting type adhesive 
already applied to the joint surfaces of the wedges. After 
the positioning of the wedges 67 has been thereby ef- 
fected, ultraviolet radiation is applied from the exposed 
end surfaces of the wedges 67 to cure the adhesive for 
gluing and fixation. 

It is also possible to arrange one wedge 67 at the 
centre of each side of the peripheral wall 64e of the fix- 
ation frame plate. When the fixation frame plate 64 is 
enlarged, it is possible to minimise the influence of the 
expansion and contraction as a result of temperature 
changes, thereby attaining an improvement in reliability. 
In the liquid crystal panel unit 60R of this construction 
also, the liquid crystal panel 40R is covered with and 
protected by the frame member 61. Further, the frame 
member 61 holding the liquid crystal panel 40R is fas- 
tened by screws to the fixation frame plate 64 holding 
the liquid crystal panel 40R. Thus, the liquid crystal pan- 
el 40R is in a protected state, and no external light is 
allowed to intrude. Further, when replacing the liquid 
crystal panel with a new one. it is only necessary to de- 
tach the screws, so thaV'the replacing operation is facil- 
itated. Further, there isnofearof the surface of the prism 
composite being damaged during the replacing opera- 
tion. Further, since the liquid crystal panel unit 60R of 
this example is composed of the panel frame plate 61 
and the fixation frame plate 64. it is posstole to achieve 
a general reduction in weight and. further, a reduction 
in thickness. In particular, when further reducing the size 
of the liquid crystal panel units 60R. 60G and 60B, a 
problem may be involved: when the thick liquid crystal 
panel units are attached to the three surfaces, interfer- 
ence between the liquid crystal panels may occur at the 
edge portions, thereby making it impossible to reduce 
the size of the optical system portion comprising the 
prism composite 22. In this example, it is possible to 
form a small-sized and thin liquid crystal panel unit 60. 
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so that a reduction in the size of the optical systenn por- 
tion comprising the prism composile 22 can be easily 
realised. 

Further, a resin material can be used torthe fixation 
frame plate 64 and the first frame plate 62, whereby it 
is possible to achieve a reduction in weight and an en- 
hancement in the adhesion strength between the prism 
support plate 33 and the prism unit 20, thereby making 
it possible to realise a product resistant to impacts. Fur- 
ther, in the liquid crystal panel unit 60R of this example, 
when replacing the liquid crystal panel 40R, it is only 
necessary to detach the panel frame plate 61 for re- 
placement, so that the replacing operation is facilitated. 
In particular in the operation of mounting a new frame 
plate 61. when this panel frame plate 61 is directly at- 
tached to the fixation frame plate 64, the focusing posi- 
tion thereof is determined When the components are 
produced such that the error in the focusing position at 
the time ot this mounting is within the permissible depth 
of focus, there is no need to perform focus adjustment 
operation at the time of mounting the panel frame plate, 
whereby the mounting operation is facilitated. 

It is also possible to adopt a system in which, after 
the replacement, several parts of the outer portion of the 
first frame plate 62 is glued and fixed to the fixation 
frame plate without using the screws 66. 

As shown in Fig. 9, it may be possible to adopt an 
arrangement in which, of the four corners of the first fix- 
ation frame plate 62. blind holes 62g are provided at two 
diagonally opposed positions, and. by utilising them, the 
first fixation frame plate 62 is chucked by an adjusting 
device to perform positioning with respect to the face of 
the prism composite 22. As described above, after the 
adhesive for gluing and fixing the first frame plate 62 has 
been completely cured, the chucking by the adjusting 
device is cancelled. By providing such blind holes, the 
positioning operation is facilitated. 

The blind holes 62g for chucking may be in the form 
of notches provided in the outer periphery of the first 
frame plate 62. Further, it is also possible to form an 
engagement section as a chucking section in the out- 
side portion which does not interfere with the peripheral 
wall 64e of the fixation frame plate 64. 

[Advantages] 

As described above, in the projection type display 
device of the present invention, the light valve can be 
reliably positioned with respect to the light synthesising 
means, so that the deviation amount in pixel matching 
is restrained, and the focus adjustment can be correctly 
conducted, whereby a further level of accuracy can be 
easily achieved. In addition, the size of the light synthe- 
sising means can be reduced in spite ot the construction 
in which the light valve can be replaced, which contrib- 
utes to a reduction in the size and weight of the product 
and makes it possible to obtain a product having a high 
reliability against disturbances. The mounting sections 



for the light valve and the intermediate Irame plate or 
the fixation frame plate are arranged on the vertical wall, 
whereby a vent portion for cooling air is provided and 
the requisite cleaning performance can be secured. 
s In addition, regarding the production, the light valve 
arranged on the light incident surface of the light syn- 
thesising means is held with its periphery being protect- 
ed by the light valve frame plate. Further, the light valve 
frame plate holding the light valve is detachably mount- 
10 ed to the fixation frame plate glued and fixed to the light 
incident surface of the light synthesising means. Thus, 
in accordance with the present invention, the periphery 
of the light valve is covered with the light valve frame 
plate and thereby protected, so that there is no fear of 
75 the light valve being damaged during the handling there- 
of. Further, no external light is allowed to intrude to 
cause malfunction in the light valve. Further, when a 
malfunction occurs in the light valve, It is possible to re- 
place only the light valve without damaging the surface 
20 of the lighl synthesising means, which is advantageous 
fiomthe economical point of view. Furthermore, the light 
valve replacing operation can be conducted easily and 
correctly by the same producing apparatus. 

The aforegoing description has been given by way 
25 of example only and it will bo appreciated by a person 
skilled in the art that modifications can be made without 
departing from the scope of the present invention. 



30 Claims 

1. A projection type display device (1) of the type 
which separates a beam from a light source (8) into 
beams of a plurality of colours, modulates each col- 

35 our beam through a light yalve (40R. 40G. 40B) in 
accordance with image iriformation, synthesises 
the modulated colour beams by light synthesising 
means (20, 22). and projects the syntheslsed beam 
onto a projection surface through projecting means 

40 (6) in an enlarged state, 

said projection type display device being 
characterised by comprising: a fixation frame plate 
(54) fixed to a light incident surface {29B. 22G, 228) 
ot said light synthesising means (22); a light valve 

45 frame plate (51) for holding said light valve (40R. 
40G, 408); fixing means (56) for detachably fixing 
this light valve frame plate to said fixation frame 
plate; and positioning means (57) for positioning 
said light valve. 

50 

2. A projection type display device according to Claim 
1 , wherein at least one of said lightvalve frame plate 
and said fixation frame plate comprises a peripheral 
wall covering the periphery of said light valve. 

55 

3. A projection type display device according to Claim 

1 or 2, wherein at least one of said fixation frame 
plate and said light valve frame plate is equipped 
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with an engagement section for chucking the plate. 

4. A projection type display device according to any 
preceding claim, further connprising an intermediate 
frame plate (55) arranged between said fixation s 
frame plate and said light valve frame plate. 

wherein said intermediate frame plate is fixed 
to said fixation frame plate by said fixing means, 
said light valve being held between said light valve 
frame plate and said intermediate plate. 

5. A projection type display device according to Claim 

4, further comprising temporal fixing means for tem- 
porarily fixing said intermediate frame plate and 
said light valve frame plate. 

6. A projection type display device according to Claim 

5, wherein said temporal fixing means comprises 
an engagement protrusion formed on one of said 
intermediate frame plate and said panel frame plate 
and an engagement hole formed in the other plate. 

7. A projection type display device according to Claim 

6, wherein said engagement protrusion Is inserted 
into said engagement hole and glued and fixed. 2S 

8. A projection type display device according to any 

preceding claim, wherein said positioning means . 
comprises an adjusting member (57) for adjusting 
the position of said light valve. 30 

9. A projection type display device according to Claim 
8, wherein said light valve frame plate is provided 
with an adjusting member guiding means (52e). 

35 

1 0. A projection type display device according to Claim 
8 or Claim 9, wherein said adjusting member is 
equipped with at least one engagement section 
(77c) utilised when chucking said adjusting mem- 
ber. 40 

11. A projection type display device according to any 

preceding claim, wherein said positioning means is y 
provided in the vicinity of the centre of opposite side 
ponions of said light valve frame plate. ^5 

12. A projection type display device according to any 
preceding claim, wherein said light valve is held be- 
tween said light valve frame plate and said fixation 
frame plate. so 

13. A projection type display device according to any 
preceding claim, wherein said light valve is a liquid 
crystal light valve. 

55 
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